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Abstract
The influence of treatment of the surface of IPS Empress II (e-max) glass-ceramic with different silanes, on the surface behavior

during the cementation with tooth dentine was evaluated according to the bond strength of the cementation. IPS Empress II (emax) samples were treated with one silane treatment protocol.

For the cementation we used three different resin cements and one flow composite resin. After the cementation the samples

were tested for tensile strength of the bond with an original stainless steel “O-RING” device, to revel the bond strength for each one
of the cementation protocols.
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Introduction
Nowadays is well known that we live at aesthetic evolution century of dentistry. 50 shades of white theory is been provided from all-

ceramic systems. These materials show outstanding chemical stability, mechanical high performance, astonishing aesthetic properties
and fine microstructure that leans to perfection.

It is a fact from literature that the surface treatment of both the ceramic part and the dentine, influence and characterize the quality of

cementation [1]. Specifically, etching with hydrofluoric acid (HF) aqueous solution 10% increases the bond strength. Actually, this etching method is considered to be more effective than other etching methods [2,3]. Besides that, silane treatment applied on the ceramic

surface increases the surface roughness and affects on the bond strength with the natural dentine of the tooth [4]. However, dentists that
are update with the new standards about all-ceramic different systems, should precisely and carefully select the silane agent that they are
going to use.

Materials and Experimental Procedure
Natural, fresh extracted, third molars were prepared for IPS Empress II (e-max) samples. These samples were manufactured at 4 mm

high and 2,5 mm diameter, pressed as cylinder formation from IPS Empress II (e-max) cores. For acid etching, HF aqueous solution 10%
was used for the ceramic surfaces and H3(PO4)2 aqueous solution 35% for 15s for the teeth.
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Seventy (70) IPS Empress II (e-max) samples were pressed and were etched with HF aqueous solution with three protocols; (1) for

15s HF 10% and washed with distilled water for 10s and then air dried, (2) for 30s HF 10% and washed with distilled water for 10s and
then air dried, (3) 45s HF 10% and washed with distilled water for 10s and finally air dried.

As far the silane treatment of our samples, the silane agents that we used are: Ceramic Primer Plus (by Kuraray, Japan) and Monobond

-Heliobond (by Ivoclar, Lichtenstein).

After etching, the etched surfaces of samples were subjected to silane treatment (70 samples). For each silane agent one protocol was

followed, silane treatment for 20s and then being air dried.

For the cementation we used three resin cements mentioned below; Panavia F2.0 (by Kuraray, Japan), Panavia V5 (by Kuraray, Japan),

Variolink II (Ivoclar Lichtenstein) and one flow composite resin, HFO Enamel Plus (by Micerium, Italy) with additional use of dentine
primer/adhesive system known as Optibond FL (by Kerr, Germany).

The samples were permanently cemented with a light-curing dental LED lamb (900-1100 W) for 40s each one separately. The samples

that were cemented on the teeth, were tested to evaluate their bond strength under tensile forces using an original “O-RING” device (Fig-

ure 1). Accordingly, to the procedure to reach the breaking point of the bond, were established graphics about the bond strength of each
protocol.

Figure 1: Experimental procedure of evaluation of bond strength under tensile forces with “O-RING” stainless steel original device.

The cemented samples for the bond strength evaluation under tensile forces follow the below silane treatment and cementation pro-

tocols as mentioned below:
1.

30s HF acid 10%, Silane treatment with Ceramic Prime Plus for 20s on IPS Empress II (e-max) with ED Primer II for tooth dentine
and cementation with Panavia F 2.0 (Figure 2).
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Figure 2: 30s HF acid 10%, Silane treatment with Ceramic Prime Plus for 20s on IPS Empress II (e-max) with
ED Primer II for tooth dentine and cementation with Panavia F 2.0 [ x=Time(sec)/ y=Tensile Force(Nt)].

2.

30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) with Tooth Primer on dentine and
cementation with Panavia V5 (Figure 3).

Figure 3: 30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) with Tooth Primer on dentine and
cementation with Panavia V5 [x=Time(sec)/ y=Tensile Force(Nt)].

3.

30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) without primer treatment on dentine and cementation with Panavia V5 (Figure 4).
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Figure 4: 30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) without primer treatment on
dentine and cementation with Panavia V5 [x=Time(sec)/ y=Tensile Force(Nt)].

4.

30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) with Optibond FL primer/adhesive
system for dentine and cementation with HFO Enamel Plus flow composite resin (Figure 5).

Figure 5: 30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) without primer treatment on
dentine and cementation with Panavia V5 [x=Time(sec)/ y=Tensile Force(Nt)].

5.

15s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II (Figure 6).
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Figure 6: 15s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II [x=Time(sec)/ y=Tensile Force(Nt)].

6.

30s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II (Figure 7).

Figure 7: 30s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II [x=Time(sec)/ y=Tensile Force(Nt)].

7.

45s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II (Figure 8).
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Figure 8: 45s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/adhesive
system for dentine and cementation with Variolink II [x=Time(sec)/ y=Tensile Force(Nt)].

Results and Discussion
After the bond strength tests to evaluate the bond strength of the cementation protocols of IPS Empress II (e-max) samples with tooth

dentine under tensile forces, we found out that the bond strength is seriously affected: (1) from the type of cement, (2) from the etching
time with HF acid 10%, (3) from the treatment or not treatment, of dentine, with primer or primer/adhesive system before cementation.

So, the quality of the cementation of the above protocols is surly related with all these parameters at the same time, as long as we keep
standard the silane treatment time.

After the breaking point and the bond failure, with a macroscopic overview of the samples, we found out that always at all of the ce-

mented samples, the cement was attached at the side of IPS Empress II (e-max) and never at the dentine matter of the tooth side. This

fact reveals that the dentine cemented part of the bond is the one that always collapses from a tensile force against the cementation of IPS
Empress II (e-max) with tooth dentine (Figure 9).

Figure 9: Cemented sample of IPS Empress II (e-max) with tooth dentine before and after the experimental procedure, the failure of the
cement is always found at the dentine side of the bond.
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After the evaluation of bond strength of each sample of IPS Empress II (emax) cemented on tooth dentine under different cementation

protocols, the fact that absolutely counts is the stability of the performance of the bond under tensile forces for the majority of the samples
for every protocol. Having more or less the same breaking point of the bond considering the protocol showed us that all cements are reliable for IPS Empress II (e-max) cementation with tooth.

We have manage to achieve the highest level of bond strength safely repeated at the majority of the samples with;
1.

Protocol [2]: 30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) with Tooth Primer for

2.

Protocol [4]: 30s HF acid 10%, Silane treatment with Ceramic Primer Plus for 20s on IPS Empress II (e-max) with Optibond FL

3.

dentine and cementation with Panavia V5 (Figure 3).

primer/adhesive system for dentine and cementation with HFO Enamel Plus flow composite resin (Figure 5).

Protocol [6]: 30s HF acid 10%, Silane treatment with Monobond-Heliobond for 20s on IPS Empress II (e-max) with Syntac primer/
adhesive system for dentine and cementation with Variolink II (Figure 7).

Conclusion

As it is concerned in a sophisticated dental-practice, the quality that it can be achieved from the cementation process that we choose

for our veneers is a main factor for a strong and long-term stability for our restorations that provides us a good relationship with our
patients. The evaluation of the cementation under fracture procedure of the bond with tensile forces up to the breaking point, leads us
to the conclusion that we must be accurate with the cementation process accordingly the cementation system that we choose. That’s the
most secure and stable way to cement IPS Empress II (e-max) with tooth dentine.
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